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CUTTING INSERT FOR GROOVING 



Ba^;kRr?imr* of invention 

The present invention relates to a cutting insert for grooving operations. In 
particular tiie present cutting insert according to tlie invention is suitable for radial 
5 grooving, altiiough it also can be used for various axial grooving operations, as 
well as for axial and radial longitudinal turning operations. 

During such machining operations, chip breatctng and chip formation are 
often of decisive importance for undisturbed production. Modern high productive 
machines put very high priority on good chip transport Long uncontrollable chips 
10 can easily cause machine interruptions and cessation. Chip control must therefore 
be given large attention and governs, to a high degree, the tool design. 

Cutting inserts intended for grooving operations and parting off are usually 
clamped in a holder, which is blade shaped in order to be useful in the slot being 
produced. The expression "holder of blade type* is also intended to comprise slot 
15 mills. Such cutting inserts are, for example, Icnown from U.S. Patents 4,778,31 1, 
4,992,008, 5,135,336 and 5,423,639. At the same time there is nowadays a 
demand if possible to be able to obtain improved surface fmish of the surfaces in 
the slots produced. 

p^ij^c anrf Summary of the invention 
20 A first purpose of the invention is to produce a cutting insert, which is well 

suited to give an improved and stronger cutting edge. 

It is another purpose of the invention to produce a cutting insert, which is 
well suited for repeated radial grooving. 

It is a third purpose to produce a cutting insert, which enables a good axial 
25 stop to be achieved in combination with high feed* 
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It is a fourth purpose with the present invention to produce a cutting Insert, 
which also can be used for longitudinal turning. 

The present Invention Involves a cutting insert which comprises a 
longitudinally elongated body having an upper face, a lower face, two side faces, 
and an end face disposed ai a longitudinal end of the body. An upper edge of the 
end face forms a main cutting edge. A portion of the end face extending 
downwardly from the main cutting edge defines a clearance surface. Two side 
edges extend from respective ends of the main cutting edge. The clearance 
surface is of noni>lanar configuration, having a curvature which varies from one 
end of the main cutting edge to the other end thereof. A curved comer cutting 
edge extends between an end of the main cutting edge and a secondary cutting 
edge defined by one of the side edges. The curved comer cutting edge includes a 
curved primary portion extending from the respective end of the main cutting 
edge and having a first radius, and a curved secondary portion extending from the 
primary portion and having a larger radius than the primary portion, 
ffrj pf HA^r ripHrtn ftf thp Drawings 

For illustrating but non-limiting purpose, preferred embodiments of the 
invention will now be described in more detail under reference to the enclosed 

drawings, wherein: 

Fig. 1 shows a cutting insert according to the Invention In a perspective 

view as seen obliquely from above; 

Fig. 2a shows a front elevational view of the insert of Fig. 1 without a bevel 

on the front end face thereof; 

Fig. 2b shows an alternative embodiment of a cutting insert as seen in an 

elevational view from Its fonvard end; 

Fig. 2c shows a front elevational view of the insert of Fig. 1 with the first 

end face thereof being beveled; 

Fig. 3 shows an enlarged comer of the cutting insert depicted In Fig. 1; 
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Fig. 4 shows the same cutting insert as in Fig. 1, along longitudinal section 
plane A-A; 

Fig. 5 shows an embodiment of the cutting insert as in Fig. 1 along the 
longitudinal section plane B-B) 

Fig. 6 shows.another embodiment of the cutting insert as in Fig. 1 along 

the longitudinal section plane CC; 

Fig. 7 Is similar to Fig, 4 but shows another embodiment of the cutting 

insert; 

Fig. 8 is similar to Fig. 5 but shows another embodiment of the cutting 
insert; and 

Fig. 9 is similar to Fig. 6 but shows another embodiment of the cutting 

insert. 

Detailed Description of Preferred 
PmhTT^impnt^ nf ♦^'^ Invpntion 

Figure 1-3 shows a cutting insert C for grooving according to the invention 
Including a body of generally paralleleplpedic shape on upper face 1, a bottom 
face 2, two side faces 5, 6, and two end faces 3. Only one end of the insert is 
shown in the drawings; the opposite end is preferably of Identical configuration. 
The end face 3 comprises upper and lower portions 3a, 10 which define a front 
clearance surface and a stop surface, respectively. The insert C can be considered 
as comprised of a shank portion S and a cutting head H disposed at one, but 
preferably both, longitudinal ends of the shank (only one cutting head H being 
depicted). The portions Sa, 6a of the side faces 5, 6 that lie along the shank are 
planar and parallel. A portion 12 of the upper face 1 forms a top chip surface of 
the cutting head H, and portions 1 1 of the side faces 5, 6 form side clearance 
surfaces of the cutting head. The clearance surface 3a constitutes a front end 
surface of the cutting head. 
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Opposite sides of the clearance surface can be provided with bevels 3b. 
Fig. 2c shows a beveled clearance surface in elevation, whereas Fig. 2c shows a 
cutting insert C having a non-beveled clearance surface. 

As can be seen in Figs. 2a and 2c, the vWdth of the stop surface 10 is less 
than a maximum width of the insert. Also, as can be seen in Fig. 4, the stop 
surface 1 0 is offset longitudinally inwardly from the fbrwardmost portion of the 
insert (i.e., the portion defined by the cutting edge). 

The cutting Insert is generally made of coated or sometimes non-coated 
cemented carbide; the upper surface 1 and the bottom surface 2 are respectively 
shaped with longitudinally concave V-shaped keyways 4 and 7. The keyway 4 
emends along the entire bottom surface whereas the keyway 4 does not extend 
along the top surface 1 2 of the cutting head. An alternative form of the cutting 
insert C" is shown according to Fig. 2b, where the bottom support surface 2" 
comprises a center concave slot 7a and two Inclined faces 7b, 7c disposed on 
respective sides of the slot. The faces 7b, 7c are intended to support against 
corresponding Inclined support surfaces in a blade holder In the way described In 
Swedish patent application 9703434-2, the disclosure of which is hereby 
incorporated by reference. An Intersection of the main clearance surface 3a with 
the surface 1 2 forms a transverse main cutting edge 8a, which via cutting comer 
R1 extends to side edges 8b, 8c of the cutting head. This comer radius preferably 
composed of a number of radiuses RIO, R2Q, R30 as shown in Fig. 3. The 
secondary radius R20 is substantially bigger than a primary radius RIO so as to 
provide a wiper edge 8W1 that extends rearwardly to a rear edge aW2, the edge 
radius R30 of which is less than each of R1 0 and R20. 

The clearance surface 3a intersects the stop surface 10 at a transverse break 
line 9 in a lower surface 10. The surface 10 extends perpendiculariy to a 
longitudinal center line of the Insert, I.e., perpendicularly to the bottom surface 2. 
This surface 10 Is Intended to act as an axial stop surface in a holder. The side 
clearance surfaces 1 1 are provWed on Insert portions which project laterally from 
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the remainder of the cutting insert and via vertical break lines 1 3 extend Into the 
side suffaces 5, 6. The top chip surface 12 extends inwards from the main cutting 
edge 8, and is formed with a chip former 14. This chipformer could be in the 
shape of a number of recesses with concave cross^section. Alternatively the 
chipformer could be such that it extends as a recess through the central portion of 
the main cutting edge Ba In its central portion and which rearwardly has 
increasing depth and then decreasing depth as is shown in Swedish patent 
application 9801012-7 the disclosure of which is hereby incorporated by 
reference. The purpose hereof is to provide the surface 12 with a posith/e 
clearance angle of S'-SO* whilst plastically deforming the chip such that It 
becomes easier to break the same. 

in accordance with the invention, the clearance surface 3a is provided with 
a clearance angle (a) whilst having a non-planar shape Intended to provide the 
main cutting edge 8a with improved strength. 

In one embodiment shown in Figs. 4-6, the fomiation of said surface 3a is 
such that the clearance angle (a) as measured at a position close to one end of the 
main cutting edge 8 (section OQ has a value (e.g., 5.1 8") that is smaller than the 
size of a clearance angle (»''') measured at a portion (section A-A) close to the 
opposite end of same edge 8a (e.g., 8.85'), as well as being smaller than a 
clearance angle «' (e.g., 7.04") located between those angles « and In this 
embodiment, a longitudinal plane (A, B, or Q intersects the clearance surface 3a 
along a straight line (see Figs. 4-6), but the non-uniform clearance angle feature 
results in the clearance face being curved (non-planar) which results in a stronger 
main cutting edge. 

In Figs. 7-9/ Aere is shown an alternative «nbodiment of an Insert 1 A 
wherein the clearance angle « is constant, but the clearance surface 3a is 
cambered laterally with such curved variation that the curved radius Ra of said 
surface 3 close to one end of the main cutting edge is substantially smaller than 
the radius of curvature Rc close to the opposite end of that edge, as appears from 
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a comparison of Figs. 7 and 9. The radius Rc is also smaller than an intermediate 
radius Rb (see Fig. 8). As an example, the radii Ra, Rb, and Rc could be 1 6.2 mm, 
27 mm, and 85.6 mm, respectively. 

Preferably this cambering has been made in such manner that the size of 
the clearance angle (a) along the entire main cutting edge 8'a remains constant 
from one end to the opposite end of the cutting edge. In the illustrated example 

this angle « amounts to 7*. 

In the embodiment as shown in Figs. 7-9, the radius of curvature Rc of said 
clearance surface 3a close to one end of the main cutting edge 8'a is 3-6 times 
larger than the size of said radius of cuivature Rc in a longitudinal section taken 
close to the opposite end of said cutting edge 8'a. The appearance of the insert 
1 A in this regard is preferably selected such that the size of said radius of 
curvature Rc is about 5 times larger than the size of the radius Ra. 

As regards dimensioning of the stop surface 10 in Figs. 4-9 this ought to be 
made such that its height (a) is 30-70% of the total height (b) of the end face 3 
(e.g., see Fig. 4). Preferably, the height (a) should amount to 35-55% of the height 
(b) (see Fig. 4). 

In the embodiments acconling to Fip. 4-9, the cutting edge 8a or 8'a Is 
preferably perpendicular to the longitudinal planes A-C, but could be slightly non- 
20 perpendicular thereto, if desired. 

Although the present invention has been described in connection with 
preferred embodiments thereof. It will be appreciated by those skilled In the art 
that additions, deletions, modifications, and substitutions not specifically 
described may be made without departing from the spirit and scope of the 
25 invention as defined in the appended claims. 
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WHAT IS CLAIMED IS: 

1 . A cutting insert comprising a longitudinally elongated body having 
an upper face, a lower face, two side faces, and an end face disposed at a 
longitudinal end of the body, an upper edge of the end face forming a main 
cutting edge, and a portion of the end face extending downwardly from the main 
cutting edge defining a clearance surface, there being two side edges extending 
from respective ends of the main cutting edge, the clearance surface being of non- 
planar configuration, having a curvature which varies from one end of the main 
cutting edge to the other end thereof, there being a curved comer cutting edge 
extending between an end of the main cutting edge and a secondary cutHng edge 
defined by one of the side edges, the curved comer cutting edge Including a 
curved primary portion extending from the respective end of the main cutting 
edge and having a first radius, and a curved secondary portion extending from the 
primary portion and having a larger radius than the prim»y portion. 

2. The cutting insert according to claim 1 wherein a clearance angle 
formed between an upper portion of the clearance face and the main cutting edge 
is smaller adjacent one end of the main cutting edge than adjacent an opposite 
end thereof. 

3. The cutting insert acconiing to claim 1 wherein a longitudinal plane 
extending through both the upper and lower faces intersects the clearance face 
along a straight Hne. 

4. The cutting insert according to dalm 3 wherein a clearance angle 
formed between an upper portion of the clearance face and the main cutting edge 
is smaller adjacent one end of the main cutting edge than adjacent an opposite 
end thereof. 
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5. The cutting Insert according to claim 1 wherein a longitudinal plane 
extending through both the upper and lower faces intersects the clearance face 
along a curved line. 

6. The cutting insert according to claim 5 wherein the longitudinal 
plane intersects the clearance face along a convexly curved line. 

7. The cutting insert accoreling to claim 5 wherein a longitudinal plane 
disposed adjacent one end of the cutting edge Intersects the clearance face along 
a curved line having a first radius; a longitudinal plane disposed adjacent an 
opposite end of the cutting edge Intersects the clearance face along a curved line 
having a second radius which is 3 to 6 times longer than the first radius. 

8. The cutting insert according to daim 5 wherein a clearance angle 
formed between an upper portion of the clearance face and the main cutting edge 
is constant along the main cutting edge. 

9. The cutting insert according to claim 1 wherein the clearance 
surface extends at an Inclination downwardly from the main cutting edge and 
toward an opposite end of the body and ibmis an obtuse angle with a lower 
portion of the end face. 

1 0. The cutting Insert according to claim 9 wherein the lower portion of 
the end fece Is oriented perpendicularly to a longitudinal center line of the body 
and defines a stop surface. 

11. The cutting insert according to claim 1 0 wherein the stop surface 
has a height measured In a dlieclion from the lower fiaoe to a line of Intersection 
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between the stop surface and the clearance surface, the height being from 30-70% 
of a height of the end face. 



1 2. The cutting insert according to claim 1 1 wherein the height of the 
stop surface Is 35-55% of the height of the end face. 
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